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MAJOR SOIL AR~AS - SOIL ASSOCIATIONS 
Dark Colored ~ 
Upland Soi Is l 
Light Colored { 
Upland Soi Is 
D 
D 
D 
D 
D 
Bottomland 
Soils {Ej 
Knox-Marshall (See page 10) 
Marshaii-Sharpsburg-Grundy-Gara (See page 11) 
Grundy-Seyni"our- Me xi co-Gara (See page 12) 
Gara-Ladoga-Pershing (See page 13) 
Menfro-Lindley (See page 14) 
Winfield-Weldon-Lindley-Mandeville (See page 14) 
Lindley-Hatton-Mandeville (See page 16) 
Sarpy-Onawa-Wabash (Missouri River) 
Nodaway-Westervi lie-Humeston (Creeks) 
A Detailed Soils Map~Locate Your Farm-Identify Soil, Slope . and Erosion. 
(ATTACH PHOTO-MAP HERE) 
CONV~NTIONAL SIGNS AND SYMBOLS 
Paved .. 
ROADS Gravel . 
Dirt ... 
Private. ===== 
RAILROAD. . I I I I I I 
PIPELINE . ,1--u----u--< 
STORE. • 
HOUSE. . . • 
SCHOOL· · · · · · · · · · · · • 
CHURCH· · · · · · · · · · · · i 
CEMETERY. . . . . . . . . . R1 
Large Perennial . ~ 
STREAMS Small Perennial . 
Large Intermittent~ ... ~-. ...-
Small Intermittent-.-.~·-
Large··.~ 
GULLIES Small. . . -~~~~~-~~­
SECTION CORNER . Q 
POND OR LAKE. . ~ 
MINE OR QUARRY. ~ 
LEVEE. . . . . . " '"'"'"" 
ROCK OUTCROP . v v•,/v.., 
HOW TO READ NUMBER SYMBOLS ON PHOTO MAP 
Each mapping unit delin ea ted o n the pl1oto-map 
contains a symbol, consisting of three numbers. The firsr 
number indicates the ~o il type; the seco nd , the average 
slope; the third , th e erosion class or the average depth 
of the surface soil. The sy mbol may be in the f(>rm of an 
egu at ion, (Ex. 41-7-2) or it may be in the fol lowing 
form: 
41. = Soil type number (W infield sil t loam) 
7 = Average slope of the land (7%) 
2 = Eros ion class (Moderate, 2 ro 6 inches surface 
so il remaining) 
Soil Types 
SMALL CREEK BOTTOMLANDS 21. . Freeburg sill loa m 44. . Whitson silt loam 
1. . Moniteau s ilt loam 23 . . Cha riton s ilt loa m 45. .Ste inme tz silt loam 
2. .Wes terv ill e s ilt loam 24. . Blockton s ilt loam 46. . Marion silt loam 
3, 4 .Nodaway s ilt loam-loa m 25. .Napie r s ilt loa m SOILS FROM GLACIAL TILL, 6. . Wabas h s ill loam 
7. . Chequesl s ilt loa m DARK COLORED, LOESS LIMESTONE OR SHALE 
8,29,27 . Carlow s ilt y clay DERIVED UPLA NDS 50,55 0 
30 . . Knox s ilt loam 51. 9. . Salt spo ts 
. Marshall s ill loam 52 . 31 '32 0 
MISSOURI RfV ER BOTTOMLANDS 33. .Sharpsburg s ilt loa m 54. 
10. . Haynie s ilt loam 34,71 0 . G1·undy s ill loam 56. 
11. .Sarpy loa my fin e sand 35 . .Sey mour si ll loam 
12. . Sarpy sand 36 . . Mexico silt loam 57 . 
13. . Salix clay loa m 37. . Ed ina s ilt loam 58 . 
14 . .Onawa clay loam-s i. cl. 38 . . Ladoga s ilt loa m 60,6 7 . 
15. . Onawa s illy clay 39 . . Pers hing silt loam 61. 
16. . Wabash si lly clay loam 
LIGHT COLORED, LOESS 62,63, 17. . Wabash clay 66,68 0 
19 . .Rive rwash DERIVED UPLANDS 65. 40. . Men fr o s ilt loa m 
TERRACES OR HIGH BOTTOMS 41 ,47 0 . Winfie ld s ilt loam 71. 
20. . Monileau s ill loam 
Ave . 
Slope 
- 1. -
3. 
7. 
42 . . Weldon s ilt loam 
43. . Hatton s ilt loam 
Slope Classes 
Ave . 
Range Slope 
. 0 to 2% slopes 12. 
.2 to 5% slopes 20 .. 
. 5 to 10% slopes 30. . . . 
50. . . . . Over 35% slopes 
Erosion Classes 
73 . 
80 . 
Range 
.10 to 15% slopes 
.1 5 to 25% slopes 
. 25 to 35% slopes 
Class 0 ... Deposition; More than 10 inches of topsoil 
Cla~s 1 ... Slig ht erosion; Over 6 inches surf1ce remaining 
Class 2 ... Moderate eros ion; 2 to 6 inches surface remaining 
Cla ss 3 ... Severe erosion ; Subsoil exposed, small gullies 
Class 4 ... Very severe eros ion; Badly gullied, cultivation diflicult 
Section, Township, and Range Numbers 
. Lindley loam 
.Sapp silt loam 
.Gara loam 
. Lagonda silt loam 
. Bewleyville - Baxter 
silt loams 
. Steep s tony land 
.Unnamed 
. Mandevill e s ilt loam 
. Gosport s tony loam 
. Lacona silt loam 
. Snead stony s ilty clay 
. Grundy - See No. 34 
. Gullied land 
.Strip mines 
Ncar the ce nter of eac h section will be found ~ 
large numeral which reprc~e nts rhe section number. The 
range number is found in the -top marg in of the area on 
which Lines were drawn. An example is Rl 2W which is 
read as range .l2 west. The township number is found in 
rhe right hand margin of the area on which lines were 
drawn. An example is T49N which is read as township 
.-19 north. 
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IMPORTANT FEATURES OF EACH SOIL 
First, determine your soil's number and name from the photo-map 
PHYSICAL SUBSOIL CHEMICAL FEATURES (15-30 in.) 
Available Base 
Water Organic Exchange Satura-
Soil Soil Surface Color Subsoil Color Subsoil Storage Matter P205 Capacity tion 
Number Name and Texture and Texture Aeration (in/3 ft. soil) (%) (lbs/ A 7") (me/100 g) {%) 
Soils of the Small Creek Bottomlands 
1 Moniteau grayish brown gray silty clay poor 5 0.7 30 18 70 
silt loam loam 
2 Westerville brown silt loam gray silt loam moderate 7 1.3 50 18 90 
3 Nodaway brown silt loam brown silt loam good 7 1.3 200 14 100 
4 Nodaway brown silt loam brown silt loam good 7 1.0 200 14 90 
6 Wabash black silt loam dark gray silty clay moderat€ 5 2.8 140 30 90 
7 Chequest dark gray silt loam dark gray silty clay moderate 5 1.3 17 24 85 
loam 
8,29,27 Carlow dark gray silty clay dark gray clay poor 4 1.8 50 29 65 -
9 Salts pots 
Soils of the Missouri River Bottomlands 
10 Haynie brown fine sandy brown fine sandy loam good 7 0.6 360 15 100 
loam 
11 Sarpy brown loamy sand brown loamy sand good 3 0.5 250 10 100 
12 Sarpy brown sand brown sand good 1 0.1 250 5 100 
13 Salix dark brown clay loam brown clay loam good 6 1.5 150 20 90 
14 Onawa dark gray clay loam grayish brown samly moderate 6 1.5 300 25 100 
loam 
15 Onawa dark gray clay grayish brown sandy poor .__ 4 1.2 350 30 - 100 
loam 
16 Wabash black silty clay loam dark gray clay poor 5 1.5 100 35 95 
17 Wabash black clay dark gray clay poor 3 1.5 100 35 95 
19 Riverwash 
Soils of the Terraces or High Bottoms 
20 Moniteau grayish brown silt gray silty clay poor 5 0.5 10 20 50 
loam 
21 Freeburg grayish brown silt yellowish brown clay moderate 6 0.8 10 20 70 
loam loam 
23 Chariton dark gray silt loam dark gray silty clay poor 6 1.5 30 30 75 
24 Blockton dark brown silt loam dark gray silty clay moderate 6 1.5 50 30 75 
25 Napier dark brown silt loam dark brown silty clay good 7 2.0 190 21 90 
loam 
Dark Colored Loess Derived Upland Soils 
30 Knox dark brown silt loam yellowish brown silt good 7 1.0 200 17 85 
31,32 
33 
34, 71 
35 
36 
37 
38 
39 
40 
41,47 
42 
43 
44 
45 
46 
50,55 
51 
52 
54 
56 
57 
58 
60, 67 
61 
62,63, 
66,68 
65 
71 
73 
80 
loam 
Marshall dark brown silt loam dark brown silty clay lo. good 7 1.6 60 19 85 Sharpsburg dark brown silt loam mottled brown silty good 6 1.6 40 25 80 
clay loam 
Grundy dark brown silt loam dark gray silty clay moderate 6 1.5 30 30 75 
Seymour dark gray silt loam dark gray silty clay poor 5 1.5 20 33 70 
Mexico grayish brown silt grayish brown clay poor 5 1.3 10 35 65 
loam 
Edina dark gray silt loam dark gray clay poor 5 1.6 10 30 75 
Ladoga dark brown silt loam mottled brown silty good 6 1.3 40 24 70 
clay loam 
Pershing grayish brown silt gray silty clay moderate 6 1.2 30 27 65 
loam 
Light Colored Loess Derived Upland Soils 
Menfro brown silt loam brown silty clay loam good 6 1.0 40 20 70 
Winfield brown silt loam mottled brown silty good 6 1.0 40 22 60 
clay loam 
Weldon gray-brown silt mottled yellow- moderate 5 1.0 30 24 55 
loam brown silty clay 
Hatton gray-brown silt loam mottled yellow- moderate 5 0.8 10 28 40 
brown silty clay 
Whitson gray-brown silt loam gray silty clay poor 6 0.5 30 18 45 
Steinmetz gray-brown silt loam gray silty clay loam poor 6 0.7 40 20 70 
Marion gray-brown silt loam gray clay poor 5 0.7 10 28 35 
Upland Soils Derived from Glacial Till, Limestone or Shale 
Lindley brown loam mottled brown moderate 4 0.5 30 25 45 
sandy clay 
Sapp gray-brown silt gray sandy clay poor 4 0.7 30 25 45 
loam 
Gar a dark brown loam yellow-brown sandy moderate 4 1.2 30 25 45 
clay 
Lagonda dark gray silt loam dark gray silty clay poor 4 1.5 220 35 60 
Bewleyville-Baxter brown silt loam yellow-red silty clay good 6 1.0 40 22 60 Stony land brown stony silt loam stony 3 
Unnamed dark brown silt loam dark brown clay loam good 6 1.0 50 20 70 Mandeville brown silt loam brown silty clay moderate 6 1.0 10 22 40 
Gosport stony loam gray shales 3 1.0 10 12 30 
Lacona brown silt loam brown silty clay moderate 5 1.2 10 25 75 
Snead black stony clay loam stony clay 3 
Grundy (See soil number 34) 
Gullied land 
Strip Mines 
HOW CAN THESE SOIL FEATURES BE INTERPRETED? 
TURN TO THE NEXT PAGE. 
How to Interpret Soil Features Listed on the Preceding Page 
For best growth of any pi~ nt the soil must furn ish 
(1) Suffi cient so il air-Oxygen is needed for proper 
root functions and for chemi cal react ions in-
vo lving nitrogen, sul fur, iron and manganese. 
(2) Suffic ient water-for plant growth, transpiration 
and fo r chemical reactions. 
(3) Sufficient nourishment - in the form of calc ium, 
magnesium, potassi um , ni trogen, phosphorus, 
sulfur a nd trace e lements. 
The following paragraphs exp lain the interpr et~­
ci on of soil features listed in Table I in terms of these 
three requ i rem en ts. 
PHYSICAL FEATURES 
Highly productive so il s have both good subso il 
aeration and a large available water storage capacity. De-
ficiency in either will red uce yields or wi ll at leas t limi t 
th e kinds of crops which will produce we ll. 
Subsoil Aeration 
Good, moderate, and poor subsoi l aerat ion describe 
the capacity of the so il to furni sh oxygen t hro ug ho ut 
the year. That capacity is closely related ro werness of :1 
soil because air and water together fi ll the soi l pore space. 
If water fills all the pore~ , there is no space fo r air. 
Poorly aerated soils are wet enough to prevenr 
tillage and proper growth of many crops for a pare of 
each growing season. T his is espec ially true during the 
sp r ing of the year. If possible, wheat, beans, or some 
ocher crop hav ing a relativel y low need for oxygen and 
not req uiring tillage at thi s wettest season sho uld be 
grown . Nitrogen re leased from orga ni c m~tter will be 
onl y half that released from an equal amoun t of organic 
matter in well aerated soils. Extra nitrogen wi ll be need-
ed, perhaps as top dressing if wee periods are lo ng . 
Moderately aerated soils are wet for sign ificant 
periods but are generally very good for corn, wheat, 
beans or clover. The ir restricted aeration is noticeable 
onl y o n special crops such as tobacco, alfalfa or fruit 
trees which are deep-roo ting crops. Nitrogen release 
from organic m atter will be about three-fourths that re-
leased from an equal amount of organic matter in a well 
a era ted soil. 
Soils with good aeration may be wee at times bur 
th e wetness d ocs n ot nor mall y interfere with oxygen 
supplying ability of the soil. 
What can be done about aeration? In addition ro 
adjustment of cropping systems, the following practices 
help improve aeration : 
(1) Tillage-Attempt to increase pore space: plow 
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deep, avo id puddling. 
(2) Add organ ic res idues- T hi s promotes gran ul a-
ri on and pore space. 
(3) Su rface drainage-Appl icable on ly to nea rly 
leve l areas. 
(4) Diversion channe ls-Prevent accumu lation of 
excess water from other areas. 
Available Water Storage Capacity 
This estimate indi cates the in ches of water w hi ch a 
soil can hold and release to g rowing plan ts in the upper 
3 feet of soil It shou ld not be co nfused with total 
amount of wa · -r held beca use clays hold sizeable amou nts 
of wa ter so st ·mgly that it is nor avai lab le to plants. 
Rapidly growing summer crops such as corn , beans, 
a lfalfa , or pastures req uire about 0.2 in ch of water per 
d ay. The number of clays a completely moist soil will 
support rapidl y growing plants without add itional water 
can be calculated. For exam ple, a 6- inch ava ilab le water 
sto rage capacity means a co rn crop wou ld exhaust the 
so il water to a depth of 3 feet in 6 + 0.2 = 30 days. 
A 6 or 7- in ch es timate indicates a so il wi th litt.le 
drout h problem most years. A 4 or 5-i nch estimate indi-
cates a borderlin e so il in which plants w ill su ffer from 
some drouth about half of the seasons. A 3-inch or small-
e r est imate indi cates that summer-growing plants will 
lack water for some periods near! y al l years. 
The climate of Howard Coun ty is such that all soils 
are drouthy in the years of lowest rainfall . 
The es tim ate of ava il able water storage capacity 
sho uld be modified by consid erations of position, slope 
and erosion. Bottomlands and other nearly leve l soils 
are ab le to furnish 10 to 20 percent more water because 
of more infiltration of summer rainfall. Steep slopes cause 
excessive runoff; the estimate in these loca tio ns should be 
reduced 10 to 20 percen t. Eroded soils shou ld have the 
estimate reduced by an amount depending upon the sub-
soil. With a silty surface and a clayey subsoil , a 12-inch 
loss of surface soil will red u ce availab le water storage 
capacity 20 percent. 
What Con Be Done About Water Supplies? 
(1) Suppl emental irrigation is mos t likely ro be success-
full in bottomland soil s, especially sandy or silty ones 
which have good subsoil aeration . 
(2) Adjustment of cropping systems to the moi sture 
sup ply is an al ternative. Wheat is a drouth-
avoid ing crop which matures before the usual July-
August dry period. Sorghums are dro uth-to lerant 
crops which can go long periods wi thout rain . 
(3) 
(4) 
(5) 
Planting rates adjusted to the est im ated moisture 
suppl y increase the chances for success. 
Infiltration can be increased on sloping so il s by te r-
racing, returning of res idu es, and ot her pracrices 
which promote g ranulation of the surface so il. 
Prevent eros io n. Sur face so il s retain more pl:int-
ava i I able water than do subso il s. 
SUBSOIL CHEMICAL FEATURES 
Surface so il or " pl ow layer" chemi stry is grea tly in-
flu enced by management and fert ili ze r practi ces; it is as-
sumed that farmers will co ntinu e to meas ure it by so il 
tests. Subso il chemistry is changed less by man and is a 
measure of the natural fertili ty of the so il. I t g reat ly :1 f~ 
fec ts g rowth of summ er g rowing crops whi ch arc deep 
rooted. T he drier th e seaso n, th e deeper crops root and 
the grcarer is the effect of subso il chemist ry. So il s with 
low subso il fe rtility levels mu st rece ive more co mpl ete 
surface fertilization than soi ls with hig h subso il fe rtility 
levels. 
Subsoil Organic Matter. N atural organi c marrer 
co ntents of so il s are tremendou s co mpared to orga nic 
matter .1dded as res idu es. On e tenth of o ne percent 
amounts to one ton of dr y, humif1ecl org:111ic mam:r per 
acre in each 7 inches of so il . 
Organic matter promotes granulation, furni shes ni-
trogen upon decomposition and probabl y pl ays a role in 
making chemical elements more avai !able to plants. Tht: 
release o f subsoil nitroge n alone ca n be a largt: f;tctor, 
especially in well aerated soils or in all so il s during dry 
1 er iods. During such peri ods the surfa ce is dry , air 
(oxygen) enters the ~ ubso il and permits the rcleas <.: of 
subsoil nitrogen. Amounts are diff1cult to estimate -be-
ca use they depend upon both ae ration and base satura-
Subsoil Base Saturation (15 - 30 inches) 
80% - 100% (High) 
60% - 80% (Medium) 
Less than 60% (Low) 
tion of the subso il. As a guide it can be est imated that 
approximately 30 pounds of nitrogen per acre are released 
i·(J r each l percent of orga nic matter in the subsoil. This 
happens on ly when the subso il beco mes aerated. 
Subsoil Phosphorus (Pounds P~O~, per Acre 7"). 
Amounts of subsoil phosphorus are low in most upland 
so ils and high in so me bottomland soi ls. Where subsoil 
phosph oru s is plentiful, crops respond only ro starter 
phosphorus fe rtilizer. Where subso il phosphorus is low 
in amount, responses arc noticed from all forms of phos-
ph;ltes. 
Sub.roi! Pho.vJhorm Re.vJon.re 
150 or more pounds-Onl y to starter phosp hates 
150 to 50 pounds - So me res ponse to all forms of 
, . phosphate 
50 pounds or less - Large responses ro large amoun ts 
of phosphorus 
Subso il phosphorus is most important during dty 
peri ods or when perennia l, deep rooting crops are grown. 
Exchange capa city is a rn casme of th e sum of 
amounrs of four elements held by the soil. Three of those 
c leme nt~. ca lcium, magnes ium, and potass ium , arc called 
ba ses. T he fourth is hydrogen; the ions of which ca use 
ac idity in so il s. The sum of all four is always the same in 
a sin g le so il but amounts of any two or more of the 
i·(lU r can vary. When leaching occurs or growing plants 
remove one of the bases, hydrogen replaces it. 
Base saturation is rhc percentage of the exchange 
capacity used in ho lding bases. It is a measure of the 
fertili ty of th e so il. The most fertile soi ls have nearly 
100 percent base saturation in the subsoil. Addi tions of 
lime or potash to the surface are aimed at increas ing the 
base saturation and decreasing hydrogen. The foll owing 
interpretations are possible: 
Interpretation 
No plant growth limitations due to lack of 
subsoil fertility if the surface is properly 
fertilized. 
Some limitations due to subsoil infertility even 
if surface is treated according to soil tests. 
Use deep plowing .and fertilization to increase 
the depth o£ higher base saturation. 
Definite limitations if only the surface layer is 
considered in fertilization. Use deep plowing 
and frequent top dressing. Large a~ounts of 
fertilizer will be requtre<i if exchange capacity 
is li:igh. 
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No. 
1 
2 
3 
4 
6 
7 
8129127 
10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
23 
24 
25 
30 
31, 32 
~ 
341 71 
35 
36 
37 
38 
39 
40 
_ib 47. 
42 
43 
44 
45 
46 
50,55 
51 
52 
54 
56 
58 
60, 67 
. 62 , 63, 
66, 68 
Estimated Auerage Acre Yields on Soils of Howard County 
Under (A) Ordinary Management and (B) Good Management* 
UNERODED SOIL ERODED** 
Corn Wheat Alfalfa Corn 
____l?_u. Bu. Tons Bu. · 
SOIL TYPE A B A B A B A B 
Moniteau silt loam 20 50 5 20 1.0 2.7 
Westerville silt loam 40 65 15 30 2.5 3.8 
Nodaway silt loam - loam 50 80 20 35 3.5 4.5 
Nodaway silt loam - loam 45 80 17 35 3.0 4.5 
Wabash silt loam 45 70 20 35 3.0 3.7 
-Cheguest silt loam 40 65 15 30 1.8 3.3 
-Carlow silty clay 15 45 10 20 1.4 2.3 
-
Haynie silt loam __ 50 80 __ 20 35 3.5 _1_.5 
--·· ---· -----·-Sarpy loamy fine sand 35 55 15 24 2.0 3.2 
-20 10 2.3 Sarpy sand 10 5 1.0 
-Salix clay loam 60 85 22 35 3.5 4.3 
Onawa clay loam - sil~ cla_y_ 50 70 25 35 3.5 3.9 
Onawa silty clay 20 50 17 28 2.3 2.9 
Wabash silty clay loam 45 70 ~~0 31 2.9 3.2 
Wabash clay 15 45 15 25 2.2 2.6 
-
Moniteau silt loam 20 50 5 20 .3 2.0 
Freebu!:_g_§~lt loam 30 60 10 25 .9 3.1 
""28" ---Chariton silt loam 30 60 14 1.8 3.0 
Blockton silt loam 45 70 17 32 2.2 3.5 
Napier silt loam 60 80 25 35 3.9 4.5 
Knox silt loam 40 70 12 35 2.6 4.5 25 65 
·-Marshall silt loam 50 80 24 35 3.0 4.5 35 70 
Sharpsburg silt loam 50 80 22 35 2.5 4.0 30 70 
--Grundy silt loam 40 75 18 33 2.0 3.4 25 60 
---Seymour silt loam 35 1--§.L_ 14 30 1.5 2.6 20 50 
Mexico silt loam 20- 60 10 25 1.0 2.5 10 45 
Edina silt loam 25 60 13 30 1.5 2.6 -- --
Ladoga silt loam 45 70 16 33 1.7 3.7 25 60 
Pershing silt loam 25 60 13 30 1.4 2.8 10 45 
Menfro silt loam 35 65 12 32 1.4 3.7 25 55 
Winfield silt loam 30 60 10 30 1.2 3.2 20 50 
Weldon silt loam 20 55 8 25 .8 2.5 10 45 
Hatton silt loam 15 40 5 15 .5 2.0 10 40 
Whitson silt loam 20 50 5 20 .3 2.0 -- --
Steinmetz silt loam 20 50 8 20 .8 2.9 10 40 
Marion silt loam 15 40 5 15 .3 1.6 -- --
Lindley loam 15 40 5 15 .3 1.9 10 35 
Sapp silt loam 15 45 5 15 .3 1.5 10 35 
-Gara loam 25 60 7 25 .8 2.0 15 20 
Lagonda silt loam 20 55 10 20 .8 2.0 15 45 
Bewleyville-Baxter silt loam 20 50 10 20 1.0 3.0 10 45 
Unnamed 35 70 13 30 1.5 3.7 20 55 
Mandeville silt loam 20 55 6 25 .6 2.1 10 40 
Lacona silt loam 25 60 12 25 1.2 3. 1 15 50 
*Ordinary management (A) does not provide adequate drainage or soil conserving practices. Lime 
and fertilizer are used irregularly or in insufficient amounts. Good management (B) includes 
drainage and soil conserving practices, the return of crop residues and the use of lime and 
fertilizer where needed. 
**Yield estimates on eroded soils are for erosion class 2 in which 6 inches or less of surface soil 
r e mains . 
The estimates above do not consider the fact that some soil areas slope too steeply to be farmed to 
the crops listed. Likewise not considered is the fact that good management implies considerably 
more treatment on some soils than on others. See the discussion of individual soils. 
Soils of Small Crech Bottomlands 
No. 1-Moniteau silt loam: Light gray, silty, poorly 
ae rated bottomland soi l with a low fertility level. This 
so il is normall y wet in th e sprin g bur has a lirrl c less 
available water storage ca pa city th an th e assoc iated 
Nodaway and W esterville so il s. All fertili zer const ituents 
are req uired. Grass, soy bea ns, or wheat ca n be grown 
more successfully than corn . 
No. 2-Westerville silt loam: Brown, silry bottom land 
so il which has gray colors below 18 to 24 inches because 
of res u:icred aeration there. The so il is slightl y ac id but 
res ponse is mainly to phosphorus and nitrogen. Corn 
grows well but yields are inferi or to those on the as-
sociated Nodaway so il s. 
No. 3-Nodaway silt loam: Brown, deep, well aerated, 
fert ile first bottom so il generall y need ing nitrogen on ly 
for hi g h yie lds of all crops. OverAow from adj ace nt 
strea ms is th e main haza rd . Co ntinu ous cor n ca n be 
grow n without cletrirnen tal effects. 
No. 4-Nodaway silt loam: Brown , deep, well aerated, 
fertile so il in the Missouri River bottomland and adjoin-
ing small creek bottoms. The erosive, loess ial river hill ~ 
have furni shed most of the sedim ents. All crops grow 
well with nitrogen as the chi ef ferti li zer materi al. 
No. 6 - Wabash silt loam: Dark colored, deep, fertile 
bottomland soil with restri cted subsoi l ae ration. Corn , 
wheat, and beans grow very well. 
No. 7-Chequest silt loam: Dark gray, moderately fer-
til e bottomland soil with res tri cted subsoil aeration. Corn , 
wheat, and soybeans produce very well with additions of 
nitrogen and phosphorus. Wetness in the spring of tbe 
year is the main problem. Thus, surface drainage and di-
version of hiJI water are important. 
Nos. 8, 27, 29-Carlow silty clay: Dark gray , poorly 
drain ed, acid, clayey soil situated on high bottom posi-
tion. Lime, phosphorus, and nitrogen are needed, along 
with provision for surface drainage. Grass, small grains, 
and soybeans produce better th an corn. 
Areas shown as N o. 27 vary sli g htly in that a few 
sa lt spots are included and the so il is more dispersed and 
clrouthy. N o satisfactory method is known to correct the 
sa ltiness and dispersion of these high clay soils. 
No. 9-Salt spots: These small spots are found where 
salts, leached our of upland soils , seep out onto bottom-
land areas . The hig h salt co ntent preve nts growth of 
most plants. This situation is diffi cult to correc t. Pro-
vision of surface drainage is a mu st. If the soil is silty, 
tile to the drainage ditch will help remove the saltiness. 
If the rile work, then pumping salt free water over the 
surface will remove the excess salt. 
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Soils of Missouri Riuer Bottomlonds 
No. 10-Haynie silt loam: Light colored, well aerated, 
fertil e, and product ive soil lacking on ly in organic mat-
te r and nitrogen. Co ntinuous corn or simil ar cropping 
sys tems arc:: possible. Supplemental irrigation of special 
crops is possible since this so il has a rapid intake rate, 
high available water capac ity, and good aeration. 
A few spots included in the areas are drouthy because 
of sand content. 
No. 11-Sarpy Loamy fine sand: Light colored, weU 
aerated, fertile but slightly drouth y so il lack ing onl y in 
nitrogen ;wei organic mat ter. The cl ro uthiness is caused 
by hi gh sa nd and low clay content of the so il. Supple-
mental irrigation is possible but frequenr applications will 
be necessa ry. Without irrigation, corn will often be clam-
aged by dry weather. Alfalfa produces very well once the 
stand is established. 
No. 12-Sarpy sand: Deep deposits of fresh sand. Fer-
tility levels, except for nitrogen , are high but mo isture 
holding capacity is very low. Much of this land is left 
idl e. Irrigation is difficult because of the fret]uent need 
for water. 
No. L3-Salix clay loam: Very clark brown, deep, well 
aerated, fe rtile, and produ ctive high bottom soi l. Over-
Row occurs only occasionally. This is a good soil in every 
res pec t. Nitrogen fertilizers and perhaps irrigation are 
the main po~sibilities fo r in creas ing yield s. This soil 
has more clay than does the Sarpy line sanely loam . This 
characteri st ic ca uses it to be a li ttle less des irabl e than 
the Sarpy for irrigation. 
No. 14 -0nawa silty day loam-silty clay: Dark 
colored, moderately ae rated , fertile so il which has line 
textures (clayey) to depths of from 12 to 30 inches. Be-
low that depth, sanely lenses are found. The chyey sur-
face plus the norm al pos ition of th is soi l in slightly de-
pressional areas below sarpy soil s make drainage a prob-
lem. Corn, wheat, and soybeans grow well . Nitrogen is 
the only fertilizer which consistently in creases yield. 
No. 15-0nawa silty clay: Dark gray, poorly aerated 
and poorly drained but fertile soil. It is similar to soil 
No. 14 but depth to sandy lenses is greater (24-48 inches) 
and the clay content of the surface is grea ter. This soil 
is often too wet for corn production. Soybeans and wheat 
produce more consistently. 
No. 16-Wabash silty clay loam: Nearly black soil 
with high fertility levels but poor subsoil aeration and 
drainage. T he surface is a silty clay loam which is well 
granulated. The subsoil is a clark gray, plastic clay. Corn 
yields are generally high but are less than on much of 
the Sarpy and Onawa so ils. Whea t and soy beans grow 
very well. 
No. 17-Wabash clay : Dark co lored, fertile but poorl y 
aerated and poorl y drained so il. Ir is clay in texture to 4 
feet or m ore . Surface drain age is necessa ry. Even w ith 
su rface drain age , co rn normall y su ffers fr o m we tness. 
During dry periods rhe so il becomes drourh y mu ch qu ick-
er than m any o f the less clayey soil s. W hea t and soybeans 
grow very well. 
No. 19-Riverwash: Missouri River sandbars. 
Soils of the T erroces or High Bottoms 
No. 20-Racoon silt loam: Lig ht g ray. s il ty , poor ly 
aerated so il w ith low fe rtilit y levels. Lim e, phosp horus. 
potash , nitrogen and organic matter additions are needed. 
Corn ca n be g rown but gra ~s. wheat, and soybea ns are 
usuall y m ore success ful. 
NAPIER 
No. 21-Freeburg si lt loam: Grayish brow n, s il ty, 
moderate! y aerated so il w i rh low ferti I i ry leve ls. The soil 
is brow ner than Ra coo n in the surface but is g ray like 
th e R acoon in the ~ ubso il. Response to fert ili zer is good. 
Lime, phosphorus, potash, and nitrogen are needed. 
No. 23-Ch ariton si lt loam: D ark g ray, sil ty, poorly 
aerated ac id so il w ith a dark g ray silty clay subso il. T he 
nearl y level topograp hy causes the so il to be wet ar rimes, 
rhu s surface dra inage must be prov ided . Fert ili ty levels 
a re m oderate and co mplete fert ili zat ion is needed. 
No. 24-Blockton silt loam: D ark brown, moderately 
aerated o;;o ii with a da rk g ray silty clay subso il. The so il 
is better aerated chan is Char iron ( N o. 23) ;tnd surface 
d rainage is not as necessary. Ferti lity leve ls are moderate 
and co mpl ete fert ili zat io n is needed . Co rn , whea t, soy-
bea ns and clovers produce wel l. 
DARK BROWN SUR FACE VERY DARK BROWN 
SURFACE 
ARK BROWN SURFACE 
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2FT. 
3FT. 
4FT. 
BROWN SILT LOAM 
SUBS OIL 
LOESS 
VERY DARK BROWN 
SILTY CLAY LOAM 
SUB SO IL 
LOESSIAL COLLUVIUM 
BROWN , SILTY CLAY LOAM 
SUBSO IL 
LOESS 
THE KNOX-MARSHALL-NAPIER SOIL ASSOCIATION 
T hese are the predominant so ils of the deep loess area in rhe G lasgow vicinity. They are all min-
era logically r ich and Jirtl e weathered. Nitrogen is the main fertili zer material needed alth ough some 
lime and p hosphorus may be used for Marshall. 
The Knox soi ls are usuall y sreeply sloping with mrrow ridgeto p,. T he N apier and M arshail are 
Jess sloping therefore easier co farm. 
Erosion is a serious problem, especially in Knox which is usually roo steeply sloping for terraces. 
The Napier areas genemlly need a diversion channel at the base of the Knox slopes. With such protec-
ti on they can be farmed intemively. M~ rs h a ll areas are generali y well su ited to rerracirrg. 
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No. 25 -Napier silt loam: Dark brown , deep, we ll 
aerated, fertil e and produ cti ve so il whi ch is situated at 
th e base of s l o pe~ in the deep loess area ncar Glasgow. 
Nitrogen is th e m~ in ferti li zer needed. Diversion chan-
nels at the base of the Knox and above th e Napi er will 
help prevent overwash ~ ncl eros ion. 
low but mineralogically and chemi cally those layers are 
very fertile. Maintenance of nitrogrn and organic matter 
is the chief fertility problem. The steep topography makes 
erosion ~ problem. Terracing is not feas ib le in mos t cases 
beca use of the steep slopes and the tendency for gullies 
to form where w~ tcr i ~ concentrated; in terrace ou rl ets 
for example. Alfalfa, tobacco, fruit trees, and co rn g row 
we ll even where eros ion has taken place, a] thoug h pro-
duction is below that for unerocled so il s. 
Darh Colored Loess-Deriued Upland Soil 
No. 30-Knox si lt loam: Dark brown, well aerated, 
fertil e, productive, but eros ive so il formed from the deep 
loess deposits in the vi cinity of G lasgow. There is a sub-
so il but it has low cl~y co ntent and is a ~ i .lt loa m. Or-
g;tnic matter co ncent of th e subso il :~ncl lower layers is 
Kn ox soil s have a hig h ;Jvailable water ston1ge 
capac ity but on eroded steep slopes they are so metim es 
Jrouth y because of slow infi ltrari on rates and consectucnt 
hig h run olf. Perm anent pas ture~, es pecially , show this 
effec t. 
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THE MARSHALL-SHARPSBURG-GRUNDY-GARA SOIL ASSOCIATION 
These are all clark colored so il s except Gara which is incermediate between light and dark colored 
so ils. All are very productive. They need from moderate to heavy amounts of fertili zers. The soil associa-
ti on name has the so il s listed according to decreasing fertility . Eros ion is a problem but mo~ t fill'ln s in 
th ese areas can be terraced since slopes are not steep. 
The Grundy is wetter than the Marshail or Sharpsburg and often a li ne of "seeps" may be found 
at the line between the so il s. Adjustment of cropping systems should be made so that crops ~en s itive 
to aeration are grown on the better drained soils. Ti ling will help if the tile line is located just upslope 
from the Sharpsburg-G rundy line. Th.is parti cular location ali ows the til e line to intercept wa ter wh ich 
would seep out to the surface. 
The Gara areas are generally steeper in slope and are better suited for pasture than for cultivated 
crops. 
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No. 31, 32-Marshall silt loam: D ark brown, deep, 
wel l aera ted, fertile, and productive soil on so me of the 
more gentl y s loping topograph y in th e K nox regio n. 
This soil has a thi cker surface hori zon (up co 24" thick) 
with more organic matter than has Knox bur it is slight-
ly more acid and has Jess ava il abl e ph osphorus th an has 
Kn ox. M os t crop ~ g row well witho ut fe rtili za tio n but 
nitroge n and phos phorus produ ce good yield increases. 
Erosion is a problem bur the topograph y is such that ter-
racing works very well. 
No. 33-Sharpsburg silt loam: This so il is similar to 
Marshall silt loam. It has slig hcly mo re clay in the sur-
f8ce and subsoil and i ~ a little less well aerated. It is more 
acid and has slig hcl y Jess avail able phosphoru s. Iris still 
a very productive so il bu r needs mo re nitroge n, ph os-
phorus , and iime than does Marshall. 
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f] 6 
0 
0 
GLACIAL 
CJ 
0 
Slopes are usually such that re rrac i ng i ~ poss ible. 
This or some other means of erosion conrrol is invaluable 
in a soil with such a des irable sur face soil. 
No. 34, 71-Grundy silt loam : Very dark colo red, 
moderately aerated and slig htly wet, productive soil with 
an acid , pl astic silty cl ay subsoil. Co mplete fertili za tion 
is· necessary but responses are large, espec iall y if rhe sur-
face so il remains. Thi s so il has gentle slopes and erosion 
conrrol measures such as terraces wo rk well in prevent-
ing lo ss of th e sur face so il. Wh ere erosion has taken 
place the acid , hig h exchange capacity subso il is exposed 
and large amounts of fertili zers are required. Corn, wheat, 
soybeans and grasses are well adapted . 
Grundy areas with the No. 7·1 are usually found on 
slo pes bel o w Sharpsburg so ils . Th ese areas o ften have a 
see p line a t the upper part of th e Grund y. Til e lin es 
placed in the Sharpsburg area just above the G rundy will 
intercept much o f the seep water. 
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SILTY CLAY 
SUBSOIL 
LOESS 
GRUNDY-SEYMOUR-GARA AND LINDLEY-WELDON SOIL ASSOCIATIONS 
G rund y and Seymour are dark colored soil s with silty clay sub~o il s. Lindley and W eldon soils are 
light co lored. The Gara is intermediate. 
The Grundy and Seymour so ils are by far rhe most productive in thi s association . If a choice is 
p oss ibie, these so ils should be used for the cultivated crops. Both soils have acid cl ay ~ubsoil s and thus 
eros io n control is very desirable. Slopes on Grundy and Seymour are such that terracing is practical. 
The G ara and Lindl ey soils sho uld be used for pas ture if a choice is possibl e. Weldon is more 
gently sloping and can be used for cultivated crops. 
Ail ~ o il s need complete fertili zatio n. Lindley and Gara pastures respond well to lime and phos-
phates . 
-12-
No. 35-Seymour silt loam (see Grundy-No. 34): za tion. Con;, wheat and soybeans g row well where fer-
tility is co rrec ted. Eros ion can be serious on the long 
gentl e slopes. Eroded areas require much larger amounts 
nf fertilizers and are more droughty than the uneroded 
areas. 
This is a dark gray ish brown, poorly aerated soil w ith 
an acid , dark gray si lty day or day subso il. Managemenr 
problem s are the same as w ith G rund y. H owever Sey-
mour has poorer aeration and is less fertile than G rundy. 
Larger amounts of fertili zers are needed and production 
is lower. Eroded areas, as well as requiring large amounts 
of fertili zers, are slightly drouthy. 
No. 37-Edina silt loam: Dark gray, poorly drained 
and poorl y aerated, fl at d aypan areas associated with the 
Grundy and Seymour soi ls. Erosion is not a problem but 
surface drainage must be provided. Complete fertilization 
is req uired. Wheat and soybeans produce very well bur 
corn is often damaged by wet periods. 
No. 36-Mexico silt loam: Dark gray ish brown, poor-
ly aerated, acid daypan so il. A leac hed silty laye r is 
situated above the daypan subso il. Subsoil ferti li ty is 
only m edium and the leached laye r is infertile . Thus, 
considerable attention must be g ive n to complete fertili -
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THE LADOGA-PERSHING-GARA SOIL ASSOCIATION 
These are moderately clark, acid, but responsive ~1ncl productive so ils. Ladoga soils are well oxidized 
and aerated so ils on ridgetops. They are suitable for a ll crops. The Pershing, which ofren lies in a pos i-
tion below the Ladoga, i ~ slig htly we t and poorly aerated. The Gara is situated on steeper slopes (3-10 
p ercent), bur is not so steep that it cannot be cultivated. All the soils require complete fertilization for 
satisfactory yields. 
Erosion control is important, and with it, a large percentage of this so il association area ca n be 
cultivated. Los~ of surface soil is especially critical on Pershing and Gara areas because th ey have acid, 
hig h d ay content subsoils. 
Seepage spots are often found at the Jine between Ladoga and Pershing soil s. Tile Jines placed in 
the Ladoga just ;1bove the Pershing will intercept the seep water and help correct the wetness of the 
Per~ bing. 
Cropping systems in this association of soils should use the Ladoga for cultiv::tted crops ::tnd crops 
requiring good subso il aer::ttion, tbc Pershing for cultivated crops tolerant to poor subsoil aerat ion, and 
the Gara for pasture. 
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No. 38 -lad oga silt loam: Brown, well aera ted, pro-
ductive bu t acid soil. Lim e, nitroge n, and phosphorus 
arc neded. Eros ion is generall y no t severe beca use the 
soil is ge nerall y on a nar row ridge to p. Often Ga ra or 
Pershing so il s ex ist on the slopes below the Ladoga. A 
terrace or diversion around the Ladoga will often prevenr 
much eros ion on the Pershing o r Gara slopes. All crops 
produ ce well if complete ferti li zation is pract iced. 
MEN FRO 
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SILT LOAM 
BROWN, SILTY 
CLAY LOAM 
SUBSOIL 
WINFIELD 
BROWN SILT 
LOAM 
BROWN, SILTY 
CLAY LOAM 
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No. 39-Persh ing silt loam: Grayish brown, moderate-
ly aerated acid soil w ith a gray, mottl ed silty clay subso il. 
Complete fe rt ili zation is necessary but responses are not 
as g rea t as on the better aerated and assoc iated Ladoga 
so ils. Persh ing so il s often exist on slopes below Ladoga 
ridgerops. T hus, eros ion is a major proble m and terrac-
ing is necessary where culti va tion is to be practi ced. 
LINDLEY 
PALE LOAM 
YELLOWISH 
BROWN 
SANDY CLAY 
SUBSOIL 
MANDEVILLE 
GRAYI SH BROWN 
S ILT LQAM 
YELLOWISH BROWN 
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MENFRO-LINDLEY AND 
WINFIELD-LINDLEY -MANDEVILLE SOIL ASSOCIATIONS 
A ll of these so il ~ were formed under a fores t vegetation and are, therefore, lig ht colored and low 
in organic matter content. The Menfro and Winfield are more ferti le than the lindley and Mandeville, 
but all so ils need organic matter, ni trogen, lime, and phosphorus. 
Farms in these areas usually lnve narrow ridge tops and steep slo pes. T he narrow ridge rops con-
stitute most of the cultivatable land. Excel lenr pastures and legumes can be grown on the Menfro and 
tobacco produces well. The Winfield has ~ome ridgetops which are wider and more gently sloping than 
Men fro areas; thus, more culti vation is poss ible if erosion is controlled. Lindley and Mar1deville are· 
res tricted to slopes and are best used as pasture or woodland . 
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Light Colored Loess-Deriued Uplands 
No. 40-Mcnfm si lt loam: Brown, we ll -aerated , pro-
du ctive but dissected and erosive.: ri ver hill so il whi ch 
was or igin all y forested. It has a silty surface and :1 brown 
silty cl~y loam subso il whi ch is mildly aci d. Crops re-
spo nd to nitrog<.: n, phosphorus and some lim e. Mosr 
areas are too st<.:ep fo r corn prod uction and topography 
makes tc.:r racing dillicult. Alfalfa g rows well and trees, 
both fruit trees and forest spec ies th ri ve. Many of the 
steep hi lls have potenrial as hardwood lumber producing 
ar<.:as. 
No. 41- Wi nfield sil t loam: See No. 40 Mc.: nfro si lt 
loam. W infi eld is also brown and well aerated but has 
so me.: g ra y motrl<.:s in th<.: lower subso il , indi cati ng some 
restri ction of a<.:ration . Wi nfi c.: ld is k ss fertile.: thnn Men-
fro. Complete ferti li zation is necessary. Tnracing or other 
forms of erosion control should be empl oyed if the soil 
is to be cul tivat<.:d. This ca n be don e on slopes of less 
than 10 pcrc<.: nt grad iant. He;1vily erod<.:d nreas r<.:C]uire 
much f<.:rtiliz<.:r fix good production but they will respond 
to treatment. 
No. 42-Weldon silt loam: Light color<.:d, moderat<.:ly 
aerated soi l with a gray sil ty clay subso il. T he fe rtili ty 
level is low and compkte f<.:rt ili za tion is need<.:d. Slop<.:s 
;1re usua ll y less than 10 pere<:nt and thus t<.: rracing is pos-
sible. This is necessary if the so il is to be.: used for till<.:d 
crops. 
No. 43-Hatton si lt loam: Light colored, very in f<.: r-
tik, but moderately aerated ridgetop soil in northeastern 
Howard County. The so il is formed from shall ow loess 
caps on the ridges. The slopes arc ti ll -de ri ved Lindley 
(w hite oak land). Terracing is not feasible on the nar-
row ridgctops. Cropping syste ms should emph asize 
grasses and sma ll grains if possible. Lime and phosphorus 
and nitrogen are much needed. 
No. 44- Whitson silt loam: Grayish brown soil with 
a thick gray silty layer overlying a gray si lty clay subsoil. 
The so il is situated on nearly level spots in Winfield and 
Weldon soil regions. It is poorly aerated and has very 
lo w ferti lity levels. Co mpl ete ferti lizati on is necessary. 
Wheat and grass produce well. Corn is often affected by 
wet periods. 
No. 4 5 -Steinmetz silt loam: Gray, silty , poorly 
aerated soil found on slopes below the well -drained Men-
fro soils ( 40). The soil is in fertile and is wet in rhe 
sp ring. It is inferi or to the Menfro for many crops in-
cluding trees and alfalfa. It does produce good g rass 
where fertilization is practiced. · 
No. 46-Marion silt loam: Light colored, poorly 
aerated, very infertile claypan soil found in small areas 
in northeastern Howard County. Hay or meadow crops 
grow very we ll where ample lime and fertilizers are 
added. W heat produces we ll but corn norma II y produces 
moderate to low yields even when fert ili zed. 
Upland Soils Derived From Glacial Till, 
Limestone or Shale 
No. 50 and 55-Lindley loam: Light colored, moder-
ately ae ra ted, very infertile so il with a plastic yellowish 
brown sandy clay subso il. On ly 7 or 8 inches of surface 
so il ex ist in unero led areas. The so il areas :~re dissec ted 
and sloping. Eros ion is often severe and produ ction on 
th ese erod ed areas is small. Hay or pasture with ample 
trc:~tments of lime and phosphorus constitute good Janel 
use. The soil has a lower available water storage capacity 
rhan man y of the siltier loess-derived so il s. Drouthiness 
is not un co mmon . .Many areas remain in the native 
wh ite oak forest. This ma y we ll be the most profitab le 
land use if forest management practice are followed. 
No. 51-Sapp silt loam: Gray, poor ly aera ted and in -
fc.:rtile soil with a sticky and plastic gray sa nel y clay sub-
~o il. Most of the areas are erod ed to the subso il. Com-
plete fertilization is necessa ry for any production. Grass 
or meadow crops are better sui ted than any cultivated 
crop. 
No. 52-Gara loam: Gray ish brown, moderately aerat-
ed, acid , glacial-derived soil with a loamy surface and a 
yellowish brown sa ndy clay subsoi l. Sizeable amounts of 
fertilizer are re9uired but the so il is very re5ponsive, espe-
cially if the loamy surface is not lost. The soil ewcles 
eas ily and should be protected by terraces if it is to be 
cultivated. Eroded areas req uire large amounts of ferti-
li zer and even so do not produce as well as Jess eroded 
areas. 
No. 54-Lagonda silt loam: Dark gray soil with a 
dar k gray silty clay subsoil underl ain by a gray, plas tic 
clay. The soi l is very eros ive and few areas arc without 
exposures of the gray subsoil. Respo nse to fertilizers is 
only moderate beca use of scepiness and poor aeration. 
Pastures or small grains give the most consistent returns. 
No. 56-Bewleyville and Baxter silt loams: Brown, 
well aerated so il with a ye!Jowish brown or reel silty clay 
subsoil underlain by red cherty clay. The soil is largely 
on steep slopes and is suited for pasture. 
No. 57-Stony land: This type of land has steep slopes 
and sha!Jow soil. In some places there are ledges of lime-
stone and in others there is a subsoil of red cherty ma-
terial weathered from the cherty limestone. Forest is the 
best land use. Good sta nds of hardwoods ca n be main-
tained where there is a mantle of the weathered cherty 
material and would be profitable over a long period of 
years. 
-15-
- -- SHALES, SANDSTONE, LIMESTONE ~ 
- - - -· ---- ---- -
-..---..__::__:: _________ _.......=:---
MARION HATTON LINDLEY GOSPORT 
I FT. 
2FT. 
3FT. 
4FT. 
GRAYISH 
BROWN 
SJLT L0At.1 
GRAY CLAY 
SUBSOIL 
LOE SS 
PALE SILT 
LOAM 
YELLOWISH 
BROWN 
SUBSOIL 
(LOESS) 
GLACIAL TILL 
PALE LOAM 
YELLOWISH 
BROWN 
SANDY CLAY 
SUBSOIL 
GLACIAL TILL 
YEL LOWI SH 
BROWN 
SILTY CLAY 
SUBSOIL 
WEATHERED 
SHALES 
- - PALE SILT 
LOAM 
SHALES 
THE LINDLEY -HATTON-MARION-MANDEVILLE-GOSPORT 
SOIL ASSOCIATION 
All of these so il s are lig ht colored, infenile soi ls of northea~tern Howard Cou nty, which were 
orig inally forested . Lindley is the predominant so il. Hatton and Ma ndevi lle represent fai rl y large areas, 
but the Marion and Gosport are limited in acreage. All of the soil s are very in fertile. The Gosport and 
eroded Lindley or Mandeville also are drouthy. 
Hatton, Marion, and some Mandeville represent the cul tivatable land, along with some inc.luded 
bottomlands. Ridges are narrow and slopes are genera ll y steep; thus, pastures and fore~t land are pro-
dominant uses. Large traces might well be used for a range type pasture system. The areas wh ich have 
not been clea red have a potential as forest land. White oak is the native tree species and over a long 
period of time such a forest could yield hig h acre returns. 
No. 58-Unnamed soil: Brown silt loam with a brown 
sa ndy clay loam subsoi l. The soil is well aerated and 
moderate ly fertile. It is responsive to fertilization and 
with eros ion control is suitable for all crops common to 
the cou nty. 
No. 60 and 67-Mandeville silt loam: Brown, moder-
ately aerated soil with a brown silty clay subsoil under-
lain by shales. The soil is infertile but it is also very re-
sponsive because of its aeration. Complete fertilization is 
needed for medium to good production. Some slopes 
less than 10 percent in gradient can be terraced and used 
for cultivated crops. However, if possible, chis soi l is 
better used for pasture and meadow crops. 
No. 61-Gosport stony silt loam: This is a shallow 
soil on steep slopes. The scones are large! y shales bur 
so me limestone and sandsto ne are present. The so il is 
drouthy and infertile . It is best used for timber growth 
where it has not been cleaJ:ed. White oak grows well. 
Where cleared, it will have moderate productivity as pas-
ture land . . 
Nos. 62, 63, 66, 68-Lacona silt loam: Dark brown 
soil with a brown silty clay subsoil underlain by shales 
and limestone. The so il is very productive when ferti-
lized and used as pasture. Terracing and other erosion 
co ntrol method s are required where cultivation is to be 
practiced. All crops commo n to the county w ill grow 
well. 
No. 65-Snead stony silty clay: Nearly black, stony 
soi l from limestone and shale. The soi l i~ very fenile 
but too stony for cultivatio n. Walnut and other bard-
wood trees grow well and should be considered as a crop. 
Where the land is cleared, pastures grow mod erately 
well. 
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Soils and Relief of Howard County 
l 
300FT. j 
A scale diagram showing relief and drainage of 
Howard County. Vertical scale is exaggerated 
70x horizontal scale. 
The relief of HowarJ Coun ty bas been prod uced through ages of geological eros ion by water Row-
ing into the Missouri River and it~ tributary creeks. That eros ion has ste11dily encroached upon an old 
upland plain which sti ll remain s in the Moberl y-Centralia area. M~teri a l s on the plain were highly 
leached and weathered and then later covered by loess. Remnants of thar plain still remain on the 
highes t ridges in the northeas tern part of the county and on ;l high ridge from Armstrong to Boones-
boro. Highly weathered materials (mos tl y g lacial) ;l[e exposed at the di ssected edge~ of those remnanrs 
and infertile soil s are found there. 
The diagram above shows the rebtively low area from New Franklin to Fayette and southeastwnd. 
The weathered plain has been removed complete ly and materi ;ds beneath the loess are much Jess leach-
ed and weathered. Resul ting so il s are more fertil e and productive than those innuencecl by the weather-
ed material s. 
T he hi ghly weathered materi als have been removed from the area from Ric h lan~l Creek through 
Glasgow, Arm~trong, and Roanoke. 
fZ2'2 20-10 
Distribution of Loess in Howard County 
Loess is a silty , windb lown deposit whi ch at the 
time of its deposition was mineralogically rich. Its pres-
ence in Howard County accounts for most of the better 
upland so il s. 
Maximum Depths of Loessial Deposits in Feet 
Thickest deposits are around Glasgow and in a 
narrow band following the Missouri River bluffs . The 
loess thins to the eas t and north but, even so, most 
ridgetop so il s in northeas tern Howard County have 
formed from a thin mantle of loess over glacial till. The 
loess has been eroded from most slopes i n the north-
eas tern part of the cou nty, but is found on in creasingly 
steeper slopes as one approaches the river hills. 
Generally speaking, the thicker the loess mantle, the 
less weathered is the soil and the less clay in the subsoil. 
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Land Use Capability Grouping--Howard County 
LAND CAPABILITY CLASS & UNIT e - Major EROSION Problem 
w - Major excess WATER Problem 
s - Major SANDY, STOl\TY (Droughty) 
Problem 
LAND SUITABLE FOR CULTIVATION AND OTHER USES 
Class I - Very good land that is nearly level, easily worked, and having prac -
tically no hazards; soils in this class are suited to a wide range of 
plants and all types of use. 
Capability Unit I - No major problems. 
Class II - Good land that can be cultivated safely with carefully applied prac -
tices to overcome the r elatively moderate problems of erosion or 
wetness that are present. 
Capability Unit IIel - Well drained soils with favorable physical conditions 
in all laye rs --occurring on slopes. 
Capability Unit IIe6 - Deep soils with silty clay to clay subsoils, occur -
ring on slopes- - moderate to slowly permeable . 
Capability Unit IIw1 - Soils with silty clay to clay subsoils , nearly level, 
imperfectly to poorly drained. 
Capability Unit IIw3 - Claypan soils, nearly levf!l, poorly drained. 
Class III - Moderately good land that can be cultivated safely but usually 
requires intensive soil management practices applied in accord -
00 
I ance with the rather severe hazards of erosion, wetness or droughtiness that occur. 
Capability Unit IIIe1 - Well drained soils on slope s. fa vorable physical 
conditions throughout. 
Capability Unit IIIe 5 - Claypan soils occurring on slopes, very slowly 
permeable. 
Capability Unit Ilie6 - Deep soils with silty clay to clay subsoils, 
occurring on slopes: 
a. Slowly permeable. poorly drained 
b. Moderate to slowly permeable, moderately well 
to poorly drained. 
Capability Unit IIIwl - Soils with silty clay to clay subsoils . nearly level. 
poorly drained: 
Capability Unit IIIw14 - Bottomland soils with fine textured surface soils. 
s low to very slowly drained. 
Capability Unit IIIs4 - Sandy soils lacking in moisture holding capacity 
Class IV - Fairly good land not generally suited to continuous cropping because 
of severe limitations of erosion or dr oughtine ss which require 
careful choices of land use, erosion control and soil management. 
Capabil ity Unit !Ve l - Well drained s oils on slopes, favorable phys ical 
condition in all la yers. 
Capability Unit IVe6 - Deep soils with silty clay to clay subsoils , on 
s lopes , usually eroded or steeply roll ing. 
Capability Unit IVs4 - Sandy soils, droughty in all layers 
( HAROLD E. GROGGER, State SoiL Scientist, 
Soil Conservation Service, Columbia) 
KINDS OF SOIL (MAPPING SYMBOLS) GROUPED INTO 
EACH CAPABILITY UNIT 
3. 4. 10 (Nodaway and Haynie soils) 
25 - 3- 1, 25 - 7 - l. 33 - 3- l. 31 - 3- 1, 32 - 7 - l. 32 - 7 - 2, 31 - 7 - 2. 
38 - 3- l. 38 - 3- 2. 32-12 - 2, 40 - 3- l. 40 - 3- 2. 
:tqapier, Marshall, Sharpsburg, Menfro, Ladoga soils) 
24 - 3- l. 34 - 3- I. 71 - 3- 1, 71 - 3- 2. (Blockton. Grw1dy soils) 
2. 7.13.14,16 . (Westerville. Chequest. Salix. Wabash, 
Onawa soils) 
37 -1- 1 TEmna soils) 
30 -7 - 2. 30 - 12 -2. 31- 7 - 2. 32 - 7 - l. 32 - 7 - 2. 31 -1 2- 2. 32 - 12 - 2. 
33 -7-1 , 33 - 7 - 2. 40-7 - 1, 40 - 7- 2, 40 - 12-2, 38 - 7 - 1, 38 - 7 - 2. 
(Knox. Marshall. Sharpsburg, Menfro Ladoga soils) 
36 - 3-l. 36-3 - 2, 42 - 3- 1. 42 - 3- 2, 43 - 3- 1. 44 - 3-1. 75 - 3 - 1. 
46 - 3- 1. 46 - 3- 2. 51 -7 - 2 (Mexico. Weldon. Whitson, Hatton, 
Mar ion. Saoo so ils) 
23 - 3- 1. 35 - 3- 1. 35 - 3- 2. 39 - 3- 1. 39-3 - 2, 71 - 7 - 1, 71 - 7 - 2, 
34 -7-2, 54 - 3- 2, 54 -7 - 2, 64 - 7 - 2. (Chariton, Seymour. 
P ershing. Grundy. Lagonda. Snead soils) 
21 - 3- 1, 41 - 3 - 1. 41 - 3 - 2. 41 - 7- 1. 41 - 7- 2. 45 - 3 - 1. 45 - 3- 2. 
45 - 7 - 2, 52-7-1. 52-7-2. 60-7-2. 67 -7 - 2, 50 - 7-2 , 55 - 7-2. 
62 - 7- 2, 63-7 - 2. 66 - 7 - 2. 68 - 7- 1. 68 -7 - 2, 66 - 3- 1. 66 - 3- 2 
(Winfie ld. Steinmetz. Gara. Lindley , Mandeville. Freebur<r) 
1, 20 - 1-1 , 20 - 3-1. 44 - 1- 1. 75 - 1- 1 
(Moniteau, Whitson soils) 
15 . 17,8, 27 - 3- 1 (Onawa, Wabash. Carlow (Clay) soils) 
--11 (Sarpy (loamy sand) soils) 
30 -1 2- 3, 33 - 7 - 3. 33 -12- 2. 40 -1 2- 3. 40 -1 2- 4 
(Knox, Sharpsburg_, Menfro soils) 
71-7- 3. 41 - 7 - 3. 47 - 12- 2. 45 - 12 - 2. 45 - 12 - 3,.50 -1 2-2, 
55-12 - 2. 52-7-3 . 52 -1 2- 2. 52-1 2- 3, 60 -12- 2, 67 - 12- 2. 
66 -1 2- 2 (W infield. Ste inmetz . Lindley, Gara, Mande\'ille. 
Lacona soils) 
12 (Sarpy (sand) s oils) 
-
\C 
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-LANDS LIMITED IN USE - GENERALLY NOT SUITED TO CULTIVATION 
Cli ss V - Land generally not suited to cultivation due to wetness. Drainage 
is not generally feasible and management practices applicable to (Do not occur in Howard County in significant amounts) 
water tolerant grasses or trees are appropriate. 
Class VI - Land that is so steep or eroded that use for regular cultivation is 
impractical. Pasture management or woodland improve ment is 
needed in accordance with the hazards of slope and erosion which 
occur. 
Capability Unit VIe - Soils with severe erosion or steep slope to the extent 30-20 - 2, 30 - 30 - 2, 30-20-3, 40 -20 - 2, 40 - 30 - 2, 41 - 12 - 3, 
cultivation is not feasible. 47-12-3 , 55 - 7-3 , 55-12 - 3, 50-12 - 3. 56-12 - 2. 
(Knox. Menfro. Winfield, Lindley, Bewleyville - Baxter soils.) 
Class VII - Very steeply sloping or very severely eroded areas or areas of 
stony soils, which present severe hazards requiring very careful 
land use and very selective timber or grass management. 
Capability Unit VUe - Very severely eroded or very steep slopes 40 - 20-3, 40 - 20-4 , 40-20 - 2, 55-20 - 2, 50 - 20 - 2, 50 - 12- 4, 
50-20-3, 55 - 20 - 3, 50-20 -4, 60 - 7-3 , 60-12 - 3, 67-12-4 
60 - 12-4, 60 - 20 - 2. 60 - 20 - 3, 61-12-2, 61 - 20 - 2. (Menfro, 
Winfield . Lindlev. Mandeville soils) 
Capability Unit Vlls - Shallow stony soils 57-12-2, 57 - 20 - 2, 65-20 - 2 (Stony rolling land, Snead stony 
silty clay. ) 
Class VIII - Land that is so stony or gravelly that commercial plant produc -I tion is not possible. Management practices are needed to main - 19 (Riverwash) 
tain such areas for wildlife or recreational use. 
The different kinds of soil in Howard 
County, including s:ope and erosion character-
istics , can be classified into several manage-
ment groups. Such groups aid in adopting 
wise land use and management for protection, 
improvement, and -sustained use of rhe soil. 
The Land Use Cap ability G roup ing 
The land use capability- grouping is an 
interpretative soil grouping made for agri-
cultural purposes. It deals with problems in-
volving long rime use and management of 
soils for the production of useful planr_s. The 
grouping shows major specific kinds of in- · 
formation: 
l. The major kinds of land use (cropping, 
pasture, woodland, wildlife) co which the 
soils are best suited. 
2. The kind and degree of limitations of the 
land and the amount or complexity of 
treatments needed co maintain or improve 
the soils for different uses. The major 
problems recognized as erosion, excess water, 
and root zone limitations such as drourh-
mess. 
3. Soils char are similar are grouped together. 
That is, they are sufficiendy alike that they 
respond similart!y ro rhe same kinds of 
soil managem ent. 
Capability Classes and Capability Units 
There are eight broad Land Use Capa-
bility Classes. Class I represents the best 
land, suited ro all kinds of uses and present-
ing no major problem. Classes II , III , and 
IV represent land classes suitable for regular 
cropping and ocher uses. As the classes in-
crease from II co III or IV rhe choices in 
use become fewer, the risks greater and the 
applicatio n of practices more numerous or 
difficult ro apply. Classes V, VI , VII are re-
stricted in their suitability for use . They are 
primarily suited ro permanent vegetation 
such as grass or trees with hazards and need 
for corrective practices or treatments increas-
ing as yo u go from Class VI ro Class VII. 
Class VIII is nor suited ro any plant crop 
normally produced for sale. Much of it is 
valuable only for w ildlife food and cover, 
watershed protection or recreation. 
Each broad capability class is divided in-
co sub classes representing kinds of conserva-
rion problems and capability units represent-
ing groups of soil which are similar. 
Capability Grouping of the Soils of 
Howard County 
The table o n the following page shows 
the grouping of all soil mapped in Howard 
County. The left hand column briefly defines 
each capability class and unit in terms of 
major problems and generalized management 
needs. The right hand column gives the sug-
gested grouping of the map symbols in the 
soil survey. Numbers are keyed to descrip-
tions on pages 9 through 16. 
INDEX FOR LOCA TfON OF Pl-IO TO-MAP 
Photo-maps arranged in vertical rows lettered alphabetically from left to right and 
numerically from top to bottom. The letter number combinations appearing on this map 
designate the photo-map which covers that area. The photo-map is attached on page 2. 
AVAILABLE MISSOURI SOIL SURVEY REPORTS 
Reports Similar co the Howard Coumy Report 
Boone Councv-Universiry of Missouri. College of Agriculture. Progress Report 14, 1951 
livingston Counr~·- University of Mi~souri. College of Agriculture, Progress Report 19, 1952 
Monirpu County-University of Missouri, Coilege of Agriculture, Bulletin 601, 1953' 
Other Recent Reports Published in Cooperation with the U.S.D.A. Soil Conservation Service. 
Sr. Charles Counry 1939 
Livingsron Counry 1950 
Holt Counry 1953 
Jasper Counry 1954 
Soil maps or reporrs are avi1Ta5le :u the Univers-itv -o(Missou~i SoilsDepartmenc-fOr 48 of Mis-
souri's 114 Countks. 
